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movable window glass panel and a method for forming 



the same are described. The channel seal is formed 
from thermoplastic elastomers of at least two different 
durometer values and has an elastic joint in a window 
run channel portion of the seal. 
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Description 

Field Of The Invention: 

This invention relates generally to motor vehicle 
door and window channel seals and more particularly to 
a thermoplastic elastomer seal having an elastic joint in 
a window run channel portion of the seal for sealing be- 
tween a motor vehicle door frame and movable window 
glass panel, and to a method of forming the seal 

Background Of The Invention: 

The motor vehicle industry, particularly the passen- 
ger car and van portions of the industry, are increasingly 
relying on flush glass window mounting for improving 
the appearance of motor vehicles and reducing the aer- 
odynamic drag of the vehicles to make them more fuel 
efficient. A number of conflicting requirements for such 
seals makes them difficult and expensive to produce 
and install. The increasingly complex shape of motor ve- 
hicle bodies requires seals that are not simply bent in a 
plane to surround the top edge of a flat glass window. 
The seals are formed not only at the radii (corners of the 
glass) but are also arched vertically to coincide with the 
curved top surface of the glass and rounded sides of the 
automobile. 

Heretofore, thermosetting materials such as ethyl- 
ene-propylene-diene-rnonomer rubber (EPDM) have 
been used extensively for vehicle window seals. Some 
complex seals have included portions formed from other 
materials such as thermoplastic materials, but EPDM 
has usually been a major portion of the seal. To improve 
the appearance of motor vehicles, the industry demands 
window seals that are colored to enhance the appear- 
ance of the vehicle, usually by matching the body color. 
Obtaining a color on EPDM has been less than satisfac- 
tory in the past, whereas thermoplastics are readily 
colored. 

Although EPDM is cost effective (inexpensive) as a 
material, the total cost of making and installing an EPDM 
seal on a motor vehicle is high. The seal must not only 
be formed at the radii of the glass by cutting, mitering or 
welding molded pieces, but it must also be arched in the 
vertical direction to coincide with the curved glass and 
rounded sides of the vehicle. To accomplish this with 
EPDM, a metal support internal to the EPDM is added, 
usually as the EPDM seal is extruded. Massive and ex- 
pensive roll forming machinery and tooling and stretch 
bending equipment and tooling are required to form the 
extruded seal to the desired configuration in three di- 
mensions. Thus, the total cost, that is the cost of the 
seal and the capital cost of equipment needed to form 
it, is high. 

It is an object of this invention to provide an im- 
proved vehicle door and window channel seal that over- 
comes the disadvantages of known seals, by providing 
a semi-rigid seal which readily conforms to the desired 



configuration and allows for a closing action on the win- 
dow glass. The seal of the invention comprises a chan- 
nel seal which is a substantially rigid but flexible channel 
seal and is thermally formed from at least two different 
5 polymers, coming together into one profile. The channel 
seal is preferably used in conjunction with a sealing in- 
sert. 

More particularly, it is an object of the invention to 
improve the sealing action against the glass by incorpo- 
10 rating an elastic joint of TPE of lower durometer in the 
base of the channel seal to provide a winking action 
when a window engages the sealing insert and causes 
the legs of the window run channel to pivot inwards and 
compress the sealing insert against the window glass. 
is li is an object of the invention to provide a door and 
window channel seal in which the channel seal compris- 
es a combination of thermoplastic elastomer (TPE) ma- 
terials of different durometers which attaches to a vehi- 
cle body and can be color matched to an automobile 
20 and which can be thermally formed to match the general 
contour of the vehicle, thus eliminating the need for the 
expensive, massive, roll forming machinery and tooling 
and stretch bending equipment and tooling mentioned 
before. 

25 The channel seal can be thermally formed by extru- 
sion or molding in one piece and conformed to the gen- 
eral contour of the vehicle opening. Thus molded joint 
lines and the need for cutting, mitering or welding of the 
carrier member to fit.the corners are avoided. The seal- 
oo ing insert can be formed by extrusion of a one-piece, 
relatively flat resilient rubber member which can be 
readily provided with a sliding surface, such as a slip 
coating or flocking. 



Briefly stated and in accordance with a presently 
preferred embodiment of the invention a combination 
door and window channel seal comprising, an inverted 

40 U-shaped window channel defined by a first base having 
first and second ends, a first leg attached to one end of 
the base, an elastic joint strip attached to the second 
end of the base, and a second leg attached to the elastic 
joint; and a U-shaped flange engaging channel for se- 

45 curing the seal to a door flange defined by a second 
base, said second leg and a third leg. 

In accordance with another aspect of this invention 
the channel seal comprises a pivot projection attached 
to the first end of the base, opposite the first leg. 

so in accordance with another aspect of th is invention, 
the channel seal comprises at least two thermoplastic 
elastomers of different durometer values. 

In accordance with another aspect of this invention, 
the channel seal is formed by coextruding the at least 

55 two thermoplastic elastomers. 

In accordance with another aspect of this invention, 
the channel seal is formed by molding the at least two 
thermoplastic elastomers. 
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In accordance with another aspect of this invention 
the channel seal comprises a thermoplastic elastomer 
selected from styrenic block copolymers, rubber-poly- 
olefin blends, elastomeric alloys, thermoplastic alloys, 
thermoplastic elastomeric alloys, thermoplastic iono- 
mers, thermoplastic polyurethanes, polyvinyl chlorides 
and blends thereof. 

The novel aspects of the invention are set forth with 
particularity in the appended claims. The invention itself, 
together with further objects and advantages thereof 
may be more fully comprehended by reference to the 
following detailed description of a presently preferred 
embodiment of the invention taken in conjunction with 
the accompanying drawings. 

Brief Description Of The Drawings: 

Figure 1 is a section of a channel seal in accordance 
with the invention before a window is engaged. 

Figure 2 is a section of a channel seal in accordance 
with the invention after a window is engaged. 

Figure 3 illustrates the corner profile of the door win- 
dow frame. 

Figure 4 illustrates a pillar cross section of the 
flange with a channel seal attached. 

Figure 5 illustrates a comer cross section of the 
flange with a channel seal attached. 

Detailed Description Of The Invention: 

A combination door and window channel seal for a 
motor vehicle in accordance with this invention is shown 
in cross section in Figure 1 . The channel seal 20 mounts 
to a door window frame 22 of a motor vehicle to engage 
three sides of a moveable window glass 24. The fourth 
side of the window glass that remains within the door or 
body of the vehicle is sealed by a belt line seal usually 
mounted thereon. 

The channel seal 20 cooperates with a resilient win- 
dow engaging sealing insert 30. The channel seal 20 
has a generally U-shaped body member 26 adapted to 
engage a flange 28 surrounding the window opening of 
the motor vehicle. The body member 26 has a flange 
engaging U-shaped first channel 32 formed between an 
outer leg 34 and an inner leg 36. The inner leg 36 forms 
a portion of the broader inverted U-shaped window run 
channel 38. The base 40 of the inverted U-shaped win- 
dow run channel portion of the seal has a substantially 
rigid strip 42 and an integral elastic joint strip 44. In ad- 
dition, the flange engaging U-shaped channel 32 is pref- 
erably provided with one or more soft gripping projec- 
tions 46 and 48 for firmly securing the seal to the vehicle 
body. Projection 50 on the surface 51 of the U-shaped 
body member 26 of the channel seal 20 which faces the 
interior of the vehicle forms another seal to the vehicle 
body. 

The legs 36, 52 of the window run channel 38 have 
inwardly depending locking extensions 54, 56 for en- 



gaging the insert 30. In a preferred embodiment of the 
channel seal 20 a pivot projection 58 at the end of leg 
52 extends above the base 40 and engages the frame 
22. The pivot projection 58 provides a point about which 
5 the channel seal 20 can pivot when a window glass 24 
engages the insert 30 and deflects the elastic joint strip 
44. 

Figure 2 illustrates the effect of engaging a window 
glass 24 with the insert 30. Pressure exerted by the win- 

io dow glass on the base 60 of the insert 30 deflects the 
base 60 against the rigid strip 42 of channel seal base 
40. The resultant pressure on the channel seal base 40 
causes the elastic joint 44 to stretch and base 40 to 
move toward the frame 22. Simultaneously, as base 40 

15 moves toward frame 22, leg 52 pivots inwardly about 
projection 58 and squeezes the leg extensions 62 and 
64 of insert 30 against the glass 24 in a winking action 
to form a tighter seal. The dotted lines illustrate the po- 
sition of the rigid strip 42a, the elastic joint strip 44a and 

20 the leg 52a before the window glass 24 is engaged. The 
elastic joint 44 can also be considered to be a flexible 
hinge about which the base 40 and leg 36 rotate. 

It will be apparent to those with skill in this art that 
the channel seal of this invention can be adapted to seal 

25 with a window glass without using a sealing insert. The 
window run channel 38 can be provided with one or 
more sealing lips attached to the insides of legs 36 and 
52 for slideably engaging the window glass when the 
window glass engages the base 40 of the channel seal 

30 20. Such sealing lips could also have a slip coating or 
flocking on the sliding surface. 

The elastic joint strip 44 adjacent to a corner of the 
channel seal base 40 is advantageous for conforming 
the channel seal to a corner of the door window frame. 

35 The door window frame 22 into which the profile is fitted 
has a radius at a corner section which is greater than 
the radius at the pillar section of the frame. 

Figure 3 illustrates the comer profile of the door win- 
dow frame showing the differential z between the dis- 

40 tance x between the bottom of flange 28 and the pillar 
section 66 of the frame 22 and distance y between the 
bottom of the flange 28 and the corner section 68 of the 
frame 22. The elastic joint strip 44 of the channel seal 
allows the seal to be accommodated in both sections of 

45 the frame 22. 

Referring now to Figure 4 there is shown a cross 
section AA of the door window frame with a channel seal 
profile attached to the pillar section 66 of frame 22 show- 
ing the elastic joint 44 in a normal extruded state and 

50 positioned to fit the seal within the distance x of the 
frame 22. 

Referring now to Figure 5 there is shown a cross 
section BB of the door window frame with a channel seal 
profile attached to the corner section 68 of frame 22 
55 showing the elastic joint 44 in a stretched state which 
permits the seal to fit within the distance y of the frame 
22. 

The TPE elastic joint allows for corner heat forming 
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which results in a normal extruded shape (Section AA) 
which seals and fits a differential x to also fit, in a 
stretched state, a corner differential y as shown in Sec- 
tion BB. 

The channel seal 20 Is preferably formed from an 
extruded profile containing three different polymers, 
coming together into one profile. In one embodiment of 
the invention, a semi-rigid TPE material forms the struc- 
tural shape of the profile; a flexible TPE is colored to 
match the automobile's interior color scheme, and finally 
an elastic TPE is extruded for the elastic joint and grip- 
ping extensions. To this TPE profile an EPDM rubber 
extrusion sealing insert is snapped into the glass run 
channel. This rubber extrusion can either have slip coat- 
ing or flocking on the surfaces that come into contact 
with the glass. The soft TPE seals the static sealing ar- 
ea, while the EPDM rubber seals the dynamic area.. 

In one embodiment of the invention, the semi-rigid 
TPE forms the generally U-shaped frame comprising 
the legs 34, 36 and 52, and rigid strip 42 of base 40. An 
elastic TPE forms the elastic joint strip 44 and projec- 
tions 46, 48 and 58. A second flexible strip forms the 
projection 50 and interior facing surface 51 of the chan- 
nel seal. The interior facing surface 51 can be colored 
to match the interior of the vehicle. 

The resilient sealing insert 30 is mechanically at- 
tached within the window run channel by two anchoring 
lobes 70, 72 that engage the locking extensions 56, 54 
to secure the sealing insert in the window run channel 
38 of the channel seal 20. 

The insert 30, which is preferably but not necessar- 
ily manufactured in an open, relatively flat configuration, 
is bent at its corners and inserted into the glass run 
channel of the carrier. To aid fitting of the insert it can 
have multiple slits across its length or it can be punched 
out at the corners. 

The plastic portions of the carrier can be formed 
from a number of different plastic materials, for example, 
thermoplastics and thermoplastic elastomers (TPEs). 
Depending on their hardness TPEs are sometimes cat- 
egorized as thermoplastics and sometimes as elastom- 
ers. For the purpose of this invention no such distinction 
will be made and hard and soft grades of plastic will all 
be referred to as TPEs. 

TPEs are commercially available in several different 
brands and types. Each type can be obtained in different 
grades having different properties such as, hardness, 
tensile strength, compression, elongation, thermal sta- 
bility and colorability. Selection of the appropriate TPE 
for a particular application depends on a suitable com- 
bination of such properties. 

Types of TPEs which are particularly useful for the 
channel seal of the invention are the styrenic block co- 
polymers, rubber-polyolefin blends, elastomeric alloys, 
thermoplastic alloys, thermoplastic elastomeric alloys, 
thermoplastic ionomers, thermoplastic polyurethanes, 
polyvinyl chlorides and blends thereof. 

Styrenic block copolymers are commercially avail- 



able in many types (and grades within types), for exam- 
ple, Kraton® from Shell Chemical Co. is based on block 
copolymers of styrene with a diene or an olefin pair, eth- 
ylene-butylene. The diene can be isoprene or butadi- 
s ene. 

The rubber-polyolefin blends (or thermoplastic 
polyolefins (TPOs)) are blends of various polyolefins 
with ethylene-propylene rubber (EPR) or ethylene-pro- 
pylene-diene-monomer (EPDM). Suitable polyolefins 

10 include polypropylene and various types of polyethyl- 
ene. Copolymers of propylene and ethylene and blends 
of TPOs can also be used. TPOs are also useful as mod- 
ifiers of other TPEs. 

Alloying is an interactive combination of two or more 

is materials to give a material having better properties than 
those of the corresponding blend. Thermoplastic alloys 
are available with properties enabling them to be paint- 
ed. Thermoplastic elastomeric alloys and elastomeric 
alloys (EAs) are composed of synergistic mixtures of 

20 two or more polymers that have been treated to give 
them properties different from simple blends of the ma- 
jor constituents. The two types of elastomeric alloys are 
melt processible rubbers (MPRs) and thermoplastic vul- 
canizates (TPVs). 

25 EA-MPRs are a category of TPEs made of a highly 
plasticized, single phase combination of a chlorinated 
polyolefin, an ethylene-vinyl acetate copolymer and an 
acrylic ester mixture in which the rubber phase is highly 
crossl inked, for example, Alcryn ® from E. I. du Pont 

30 Nemours, Inc. EA-TPVs are made of a rubber/plastic 
polymer mixture in which the rubber phase is fully 
crosslin ked. 

The plastic phase of a TPV is commonly a polyolefin 
(especially polypropylene), and the rubber phase is of- 
35 ten an ethylene-propylene elastomer. A particularly use- 
ful TPV, suitable for windows seals, is formed from poly- 
propylene and EPDM rubber and is commercially avail- 
able in several grades as Santoprene® from Monsanto 
Chemical Co. 

40 Thermoplastic polyurethanes (TPUs) are formed by 
copolymerization of diisocyanates with long-chain diols 
and short-chain diols. TPUs are available commercially 
in a number of types and grades, for example, Texin® 
from Mobay Corporation, Estane® from B.F. Goodrich 

4S Co., Pellethane® from Dow Chemical Corp. and Q- 
Thane® from K.J. Quinn and Co., Inc. 

Polyvinyl chloride (PVC) based TPEs are also suit- 
able for window seals and are available in different 
grades and blends with other TPEs and rubbers. P-Val- 

50 ioy is one such material available from GBIE (Gerry Ba- 
reich Import Export Inc.) of Canada. 

Thermoplastic ionomers are polymers containing 
interchain ionic bonding which affords tough, durable, 
transparent thermoplastics, for example, Surlyn ® from 

55 E. I. du Pont de Nemours, Inc. 

The substantially rigid plastic portion of the channel 
seal is preferably formed from a rigid or semi-rigid TPE. 
A rigid TPE, for example a polypropylene, preferably 
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has a hardness in the range of 30 to 85 d urometers, pref- 
erably 70 durometers, according to the Shore D scale. 
A semi-rigid TPE, for example Kraton®, has a hardness 
between 40 to 90 durometers preferably 70 durometers 
according to the Shore A scale. 

The soft plastic portions of the channel seal are 
formed from a softer more resilient TPE, for example 
Santoprene®, having a hardness in the range of 40 to 
90 durometers, preferably 70 durometers according to 
the Shore A scale. The elastic joint strip is preferably 
formed from a TPE having a hardness in the range of 
40 to 90 durometers, preferably 70 durometers accord- 
ing to the Shore A scale. 

Such hard and soft TPEs are readily processed and 
fabricated, for example, by extrusion or molding and are 
particularly amenable to coextrusion and simultaneous 
molding of two or more TPEs of different durometer val- 
ues. The TPEs are readily colored to match the vehicle 
either by incorporating pigment or by painting. Directly 
paintable TPE's have a high surface energy material 
blended into the base polymer to accept water based 
paints without any pretreatrnent. Various hardnesses of 
this material are available from Ferro Corporation. 

The hard TPEs can be made with a high gloss finish, 
for example a Class A finish or a gloss of at least 60 
numerical value when measured at a 60° angle with a 
gloss meter is readily obtained which is substantially 
higher than can be obtained with an EPDM rubber seal. 
This TPE needs to meet the exterior weathering cycle 
per SAE J1960 with minimum change in color or gloss. 

The resilient insert can be formed from a rubber, for 
example, natural rubber, styrene-butadiene rubber 
(SBR), ethylene-propylene rubber (EPR) or ethylene- 
propylene-diene-monomer (EPDM) rubber. EPDM is 
preferred and exhibits good compression set, durability 
and resistance to weathering. 

In another aspect of the invention there is provided 
a method for forming a door and window channel seal 
of the invention in which the thermoplastic elastomer 
channel seal, for example as described in Figure 1, is 
obtained by coextruding the thermoplastic elastomers 
of different durometer values to form a substantially rig- 
id, channel seal in a one-piece generally U-shaped con- 
figuration. The extrusion temperature is generally be- 
tween about 150° to 250° C, preferably about 200° C. 
In some applications the extrusion is further subjected 
to heat forming to conform to the shape of the vehicle 
body. The heat forming step can stretch the Elastic joint 
more in the corner of the seal than in the remainder of 
the seal. 

The first post extrusion operation is forming the 
arches on the end of the extrusion. These curves will 
match the curvatures of the doors and glass. The arches 
are bent on each end of the part, allowing a precise fit 
with the pillars of the door. After the arches are formed, 
the corners are formed. After the TPE extrusion is 
formed to fit the door, the EPDM extrusion is snapped 
into the channel. A segmented strip across the base of 



8 

the rubber extrusion, allows the extrusion to fit into the 
corners while maintaining wrinkle free sealing lips. 

Installation of the TPE system is easy. The semi- 
rigid nature of this product allows for rough treatment. 

5 The product can be deformed and will snap back into 
position. When the window is rolled up the geometric 
design of the profile along with the special TPE material 
allows for closing action. When the window is rolled up, 
the elastic joint which is strategically located on the pro- 

10 file is responsible for the winking action when the win- 
dow comes into contact with the seal. The winking action 
also occurs in the corner areas, making the seal close 
tightly on the glass. 

The insert member is formed by extruding an elas- 

15 tomer, preferably an EPDM rubber, in a generally flat 
configuration and curing said extrusion. In a preferred 
embodiment of the invention the flat extrusion is then 
provided with a sliding surface, for example, by flocking. 
The extruded insert is then folded into the U-shaped 

20 channel seal to mechanically secure them together, for 
example, by interlocking the projections of the insert 
with the extensions of the channel seal. 

In another aspect of the invention the thermoplastic 
elastomer channel seal, for example as described in 

25 Figure 1, is obtained by thermally molding the thermo- 
plastic elastomers of different durometer values to form 
a substantially rigid, thermoplastic channel seal a one- 
piece generally U-shaped configuration. The molding 
temperature is generally between about 1 50° to 250° C, 

30 preferably about 200° C. 

This invention thus provides a combination door 
and window channel seal which is easily formed from 
substantially rigid and soft TPE's. The elastic joint allows 
the legs of the channel seal to pivot and form a tight seal 

35 with the window glass. 

The TPE system with the rubber insert offers the 
following advantages: a 40% to 50% weight reduction 
per door ; interior color matching; a wide variety in Class 
A surfaces on exterior surfaces from flat black to high 

40 gloss black; exterior color matching is possible. The 
TPE is environmentally friendly and can be recycled. 
The soft TPE seals the static sealing area, while the EP- 
DM rubber seals the dynamic area. 

The channel seal of the present invention has other 

45 advantages. The channel seal formed from substantially 
rigid thermoplastic material does not require a wire car- 
rier, a stamped metal carrier or a solid metal support and 
can be provided with a finish gloss as high as 60 com- 
pared to rubber which is usually limited to a 20 gloss or 

50 less. The assembly requires less labor and capital ex- 
penditures not only to produce, but to install. The com- 
pleted assembly is lighter than the all-rubber assemblies 
used in the past. Overall, the seal of this invention is 
more versatile, more attractive, and easier to maintain 

55 than known seals. 

While the invention has been described in connec- 
tion with a presently preferred embodiment thereof, 
those skilled in the art will recognize that many modifi- 
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cations and changes may be made therein without de- 
parting from the true spirit and scope of the invention, 
which accordingly is intended to be defined solely by the 
appended claims. 

For example, specifically, referring to Figure 1 , the 
joint strip or region 44, which in a preferred embodiment 
is made from a softer thermoplastic elastomer than the 
remainder of the seal, can also be made from the same 
material as the rest of the seal, with the necessary flex- 
ibility being provided by making the region 44 thinner, 
as is shown in the drawings. 



Claims 

1. A combination door and window channel seal (20) 
comprising: an inverted U-shaped window channel 
(38) defined by a first base (40) having first and sec- 
ond ends, a first leg (52) attached to one end of the 
base (40), an elastic joint strip (44) attached to the 
second end of the base (40), and a second leg (36) 
attached to the joint strip (44); and 

a U-shaped flange engaging channel (26) for 
securing the seal (20) to a door flange (28) de- 
fined by a second base, said second leg (36) 
and a third leg (34). 

2. The seal (20) of claim 1 comprising a pivot projec- 
tion (58) attached to the first end of the first base, 
opposite the first leg (52). 

3. The seal (20) of claim 1 comprising a first sealing 
lip (56) attached to the first leg (52), and a second 
sealing lip (54) attached to the second leg (36). 

4. The seal (20) of claim 1 comprising a plurality of 
gripping projections (46, 48) attached to the flange 
engaging channel (26). 

5. The seal (20) of claim 1 comprising a flexible win- 
dow channel insert (30) in the window channel (38). 

6. The seal (20) of claim 5, in which the insert (30) 
comprises a base (60) having first and second legs 
(62, 64), and first and second anchoring lobes (70, 
72) for securing the insert in the window channel. 

7. The seal (20) of Claim 6 comprising a first locking 
extension 56 attached to the channel seal first leg 
and a second locking extension 54 attached to the 
channel seal second leg for securing the insert. 

8. The seal (20) of Claim 1 comprising a thermoplastic 
elastomer. 

9. The seal (20) of Claim 8 in which the thermoplastic 
elastomer is selected from styrenic block copoly- 



10 

mers, rubber-polyolefin blends, elastomeric alloys, 
thermoplastic alloys, thermoplastic elastomeric al- 
loys, thermoplastic ionomers, thermoplastic poly- 
urethanes, polyvinyl chloride and blends thereof 

5 

10. The seal (20) of Claim 8 comprising at least two 
thermoplastic elastomers of different durometer val- 
ues. 

10 11. The seal (20) of claim 10, in which the elastic joint 
strip (44) has a durometer value which is softer than 
a durometer value of the first and second bases (40) 
and the first (52), second (36) and third legs (34). 

15 12. The seal (20) of Claim 10 comprising a coextruded 
integral unit. 

13. The seal (20) of Claim 8 comprising a molded inte- 
gral unit. 

20 

1 4. A method for forming a combination door and win- 
dow channel seal (20) comprising: 

coextruding thermoplastic elastomers of at 
25 least two different durometer values to form a 

door and window channel seal (20) in a one- 
piece, substantially rigid, generally U-shaped 
configuration so that a corner of a window chan- 
nel section of the seal (20) has an elastic strip 
30 (44) of increased flexibility disposed between 

substantially rigid strips (40, 36); and 
heat forming the elastic strip (44) to fit a corner 
differential of a door and window frame (22, 28). 

35 15. The method of Claim 14, wherein the heat forming 
step further comprises stretching the elastic strip 
(44) more in the corner of the seal (20) than in the 
remainder of the seal (20). 

40 16. A method for forming a combination door and win- 
dow channel seal (20) comprising: 

molding thermoplastic elastomers of at least 
two different durometer values to form a door 
45 and window channel seal (20) in a one-piece, 

substantially rigid, generally U-shaped config- 
uration so that a corner of a window channel 
section of the seal (20) has an elastic strip (44) 
(of increased flexibility disposed between sub- 
50 stantially rigid strips (40, 36); and 

heat forming the elastic strip (44) to fit a corner 
differential of a door and window frame. 

17. The method of Claim 16, wherein the heat forming 
55 step further comprises stretching the elastic strip 
(44) more in the corner of the seal (20) than in the 
remainder of the seal (20). 



EP 0 832 776 A1 



25 



45 



50 



6 



EP 0 832 776 A1 




EP 0 832 776 A1 




8 



EP 0 832 776 A1 





SEC A A 




SEC BB 



9 



EP 0 832 776 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 30 7457 



DOCUMENTS CONSIDERED TO BE RELEVANT 



category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (im.Cl.6) 



FR 2 588 035 A (AUTOMOBILES PEUGEOT) 

* page 6, line 26 - page 7. line 20: 
figure 5 * 

EP 0 403 854 A (FIAT AUTO) 

* the whole document * 

FR 2 635 814 A (HUTCHINSON) 

* figure 3 * 

US 5 343 609 A (M.J. MCMANUS) 

* the whole document * 

US 5 010 689 A (R. A. VAUGHAN) 

* the whole document * 

EP 0 540 183 A (SILENT CHANNEL PRODUCTS 
LIMITED) 

* the whole document * 



The present search report has been drawn up tor all claims 



1.4,8-13 
14,16 



1,3 

1,3 

1-17 

1-17 

14-17 



B60J10/00 
B60J10/06 



TECHNICAL FIELDS 
SEARCHED (lnt.Ct.6) 



B60J 



Place of search 

THE HAGUE 


Date ot completion ot the search j Examiner 

8 January 1998 j Kusardy, R 




CATEGORY OF CITED DOCUMENTS 


t : theory or principle underlying trie invention 








E : earlier patent document but published on, or 


K 


particularly relevant it taken alone 




after the filing date 


Y 


particularly relevant if combined with another 


O . document cited in the application 




aocumenl ot the same category 




L : document cited for other reasons 


A 


technological background 




& ; member of the same patent family, corresponding 


o 


: non-written disclosure 




p 


intermedials document 




document 



ANsnonin <\=p oa^77RAi i > 



10 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
16.01.2002 Bulletin 2002/03 

(21) Application number: 97307457.8 

(22) Date of filing: 24.09.1997 



(ID EP 0 832 776 B1 

EUROPEAN PATENT SPECIFICATION 

(51) lntCl7: B60J 10/00, B60J 10/06 



(54) Door and window channel seal 

Laufkanaldichtung fur Turen und Fenster 

Joint d'etancheite de canal de guidage pour pontes ou fenetres 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU NIC 
NL PT SE 

Designated Extension States: 
AL l_T LV RO SI 

(30) Priority: 25.09.1996 US 719988 

(43) Date of publication of application: 
01.04.1998 Bulletin 1998/14 

(73) Proprietor: SCHLEGEL CORPORATION 
Rochester, New York 14623 (US) 



CD 
CD 

CM 
CO 
CO 



£L 

LU 



(72) Inventor: Dover, Harold Philip 

Maryville, Tennessee 37803 (US) 

(74) Representative: 

Carpmael, John William Maurice et al 
CARPMAELS & RANSFORD 43 Bloomsbury 
Square 

London, WC1 A 2RA (GB) 



(56) References cited: 
EP-A- 0 403 854 
FR-A- 2 588 035 
US-A-5 010 689 



EP-A- 0 540 183 
FR-A- 2 635 814 
US-A- 5 343 609 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



;NSDOCID- <EP 0832776B1 I > 



EP 0 832 776 B1 



Description 

Field Of The Invention: 

[0001 ] This invention relates generally to motor vehi- 
cle door and window channel seals and more particu- 
larly to a thermoplastic elastomer seal having an elastic 
joint in a window run channel portion of the seal for seal- 
ing between a motor vehicle door frame and movable 
window glass panel , and to a method of forming the seal. 
[0002] US-A-5 343 609 discloses such a seal com- 
prising the features defined in the preamble of claim 1 . 

Background Of The Invention: 

[0003] The motor vehicle industry, particularly the 
passenger car and van portions of the industry, are in- 
creasingly relying on flush glass window mounting for 
improving the appearance of motor vehicles and reduc- 
ing the aerodynamic drag of the vehicles to make them 
more fuel efficient. A number of conflicting requirements 
for such seals makes them difficult and expensive to 
produce and install. The increasingly complex shape of 
motor vehicle bodies requires seals that are not simply 
bent in a plane to surround the top edge of a flat glass 
window. The seals are formed not only at the radii (cor- 
ners of the glass) but are also arched vertically to coin- 
cide with the curved top surface of the glass and round- 
ed sides of the automobile. 

[0004] Heretofore, thermosetting materials such as 
ethylene-propylene-diene-monomer rubber (EPDM) 
have been used extensively for vehicle window seals. 
Some complex seals have included portions formed 
from other materials such as thermoplastic materials, 
but EPDM has usually been a major portion of the seal. 
To improve the appearance of motor vehicles, the indus- 
try demands window seals that are colored to enhance 
the appearance of the vehicle, usually by matching the 
body color. Obtaining a color on EPDM has been less 
than satisfactory in the past, whereas thermoplastics 
are readily colored. 

[0005] Although EPDM is cost effective (inexpensive) 
as a material, the total cost of making and installing an 
EPDM seal on a motor vehicle is high. The seal must 
not only be formed at the radii of the glass by cutting, 
mitering or welding molded pieces, but it must also be 
arched in the vertical direction to coincide with the 
curved glass and rounded sides of the vehicle. To ac- 
complish this with EPDM, a metal support internal to the 
EPDM is added, usually as the EPDM seal is extruded. 
Massive and expensive roll forming machinery and tool- 
ing and stretch bending equipment and tooling are re- 
quired to form the extruded seal to the desired configu- 
ration in three dimensions. Thus, the total cost, that is 
the cost of the seal and the capital cost of equipment 
needed to form it, is high. 

[0006] It is an object of this invention to provide an 
improved vehicle door and window channel seal that 



overcomes the disadvantages of known seals, such as 
that disclosed in US-A-5 343 609, by providing a semi- 
rigid seal which readily conforms to the desired config- 
uration and allows for a closing action on the window 
5 glass. The seal of the invention comprises a channel 
seal which is a substantially rigid but flexible channel 
seal and is thermally formed from at least two different 
polymers, coming together into one profile. The channel 
seal is preferably used in conjunction with a sealing in- 
fo sert, as disclosed in US-A-5 343 609. 

[0007] More particularly, it is an object of the invention 
to improve the sealing action against the glass by incor- 
porating an elastic joint of TPE of lower durometer in the 
base of the channel seal to provide a winking action 
*5 when a window engages the sealing insert and causes 
the legs of the window run channel to pivot inwards and 
compress the sealing insert against the window glass. 
[0008] It is an object of the invention to provide a door 
and window channel seal in which the channel seal com- 
20 prises a combination of thermoplastic elastomer (TPE) 
materials of different d urometers which attaches to a ve- 
hicle body and can be color matched to an automobile 
and which can be thermally formed to match the general 
contour of the vehicle, thus eliminating the need for the 
25 expensive, massive, roll forming machinery and tooling 
and stretch bending equipment and tooling mentioned 
before. 

[0009] The channel seal can be thermally formed by 
extrusion or molding in one piece and conformed to the 

30 general contour of the vehicle opening. Thus molded 
joint lines and the need for cutting, mitering or welding 
of the carrier member to fit the corners are avoided. The 
sealing insert can be formed by extrusion of a one-piece, 
relatively flat resilient rubber member which can be 

35 readily provided with a sliding surface, such as a slip 
coating or flocking. 

[0010] According to one aspect of the present inven- 
tion, we provide a combination door and window chan- 
nel seal for a sliding window that moves toward and 
40 away from a confronting surface comprising: 

a generally U-shaped attaching part having outer 
and inner legs and a base end for attaching the seal- 
ing assembly to a door flange adjacent the confront- 

45 ing surface; 

a generally L-shaped part having a first leg and a 
second leg, said generally L-shaped part and at- 
taching part defining a generally inverted U-shaped 
window channel; 

50 a sealing assembly for engaging the sliding window, 
the sealing assembly being bounded.by the gener- 
ally L-shaped part and the attaching part; and 
an element on the generally L-shaped part which is 
proximate to the juncture of the first and second 

55 legs; 

characterised in that an elastic joint attaches the 
generally L-shaped part to the attaching part; that the 
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element acts as a pivot element and in that the seal is 
moveable towards and into firm engagement with the 
window by the second leg of the generally L-shaped part 
when a leading edge of the window pushes the first leg 
towards the confronting surface, causing the first leg to 5 
pivot towards the confronting surface and the second 
leg to pivot about the pivot element toward the sliding 
window. 

[0011] Other aspects of the invention are defined in 
claims 17 and 19. to 
[0012] Preferably, the sealing assembly is a flexible 
window channel insert. 

[001 3] Preferably, the channel seal comprises at least 
two thermoplastic elastomers of different durometer val- 
ues, ts 
[0014] Preferably also, the channel seal is formed by 
coextruding the at least two thermoplastic elastomers. 
[0015] Alternatively, the channel seal may be formed 
by molding the at least two thermoplastic elastomers. 
[001 6] The channel seal may comprise a thermoplas- 20 
tic elastomer selected from styrenic block copolymers, 
rubber-polyolefin blends, elastomeric alloys, thermo- 
plastic alloys, thermoplastic elastomeric alloys, thermo- 
plastic ionomers, thermoplastic polyurethanes, polyvi- 
nyl chlorides and blends thereof. 25 
[0017] Other novel aspects of the invention are set 
forth with particularity in the appended claims. 
[001 8] A preferred embodiment of the invention itself, 
together with further objects and advantages thereof, is 
now described by way of example with reference to the 30 
accompanying drawings, in which: 

Figure 1 is a section of a channel seal in accordance 
with the invention before a window is engaged. 
Figure 2 is a section of a channel seal in accordance 35 
with the invention after a window is engaged. 
Figure 3 illustrates the corner profile of the door win- 
dow frame. 

Figure 4 illustrates a pillar cross section of the 
flange with a channel seal attached. 40 
Figure 5 illustrates a corner cross section of the 
flange with a channel seal attached. 

[0019] Referring to the drawings, a combination door 
and window channel seal 20 for a motor vehicle in ac- 45 
cordance with this invention is shown in cross section 
in Figure 1 . The channel seal 20 mounts to a door win- 
dow frame 22 of a motor vehicle to engage three sides 
of a movable window glass 24. The fourth side of the 
window glass that remains within the door or body of the so 
vehicle is sealed by a belt line seal usually mounted ther- 
eon. 

[0020] The channel seal 20 cooperates with a resilient 
window engaging sealing insert 30. The channel seal 
20 has a generally U-shaped body member 26 or attach- 55 
ing part adapted to engage a flange 28 surrounding the 
window opening of the motor vehicle. The body member 
26 has a flange engaging U-shaped first channel 32 
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formed between an outer leg 34 and an inner leg 36. 
The inner leg 36 forms a portion of a broader, inverted 
U-shaped window run channel 38, which has an outer 
leg 52. The base 40 of the inverted U-shaped window 
run channel portion of the seal has a substantially rigid 
strip 42 and an integral elastic joint strip 44. The strip 42 
and outer leg 52 form an L-shaped part joined to the leg 
36 by the strip 44. In addition, the flange engaging U- 
shaped channel 32 is preferably provided with one or 
more soft gripping projections 46 and 48 for firmly se- 
curing the seal to the vehicle body. Projection 50 on the 
surface 51 of the U-shaped body member 26 of the 
channel seal 20 which faces the interior of the vehicle 
forms another seal to the vehicle body. 
[0021] The legs 36,52 of the window run channel 38 
have inwardly depending locking extensions 54,56 for 
engaging the insert 30. In a preferred embodiment of 
the channel seal 20 a pivot projection 58 at the end of 
leg 52 extends above the base 40 and engages the 
frame 22. The pivot projection 58 provides a point about 
which the channel seal 20 can pivot when a window 
glass 24 engages the insert 30 and deflects the elastic 
joint strip 44. 

[0022] Figure 2 illustrates the effect of engaging a win- 
dow glass 24 with the insert 30. Pressure exerted by the 
window glass on the base 60 of the insert 30 deflects 
the base 60 against the rigid strip 42 of channel seal 
base 40. The resultant pressure on the channel seal 
base 40 causes the elastic joint 44 to stretch and base 
40 to move toward the frame 22. 
[0023] Simultaneously, as base 40 moves toward 
frame 22, leg 52 pivots inwardly about projection 58 and 
squeezes the leg extensions 62 and 64 of insert 30 
against the glass 24 in a winking action to form a tighter 
seal. The dotted lines illustrate the position of the rigid 
strip 42a, the elastic joint strip 44a and the leg 52a be- 
fore the window glass 24 is engaged. The elastic joint 
44 can also be considered to be a flexible hinge about 
which the base 40 and leg 36 rotate. 
[0024] It will be apparent to those with skill in this art 
that the channel seal of this invention can be adapted 
to seal with a window glass without using a sealing in- 
sert. The window run channel 38 can be provided with 
one or more sealing lips attached to the insides of legs 
36 and 52 f or slideably engaging the window glass when 
the window glass engages the base 40 of the channel 
seal 20. Such sealing lips could also have a slip coating 
or flocking on the sliding surface. 
[0025] The elastic joint strip 44 adjacent to a corner 
of the channel seal base 40 is advantageous for con- 
forming the channel seal to a corner of the door window 
frame. The door window frame 22 into which the profile 
is fitted has a radius at a corner section which is greater 
than the radius at the pillar section of the frame. 
[0026] Figure 3 illustrates the comer profile of the 
door window frame showing the differential z between 
the distance x between the bottom of flange 28 and the 
pillar section 66 of the frame 22 and distance y between 
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the bottom of the flange 28 and the corner section 68 of 
the frame 22. The elastic joint strip 44 of the channel 
seal allows the seal to be accommodated in both sec- 
tions of the frame 22. 

[0027] Referring now to Figure 4 there is shown a 
cross section AA of the door window frame with a chan- 
nel seal profile attached to the pillar section 66 of frame 
22 showing the elastic joint 44 in a normal extruded state 
and positioned to fit the seal within the distance x of the 
frame 22. 

[0028] Referring now to, Figure 5 there is shown a 
cross section BB of the door window frame with a chan- 
nel seal profile attached to the corner section 68 of frame 
22 showing the elastic joint 44 in a stretched state which 
permits the seal to fit within the distance y of the frame 
22. 

[0029] The TPE elastic joint allows for corner heat 
forming which results in a normal extruded shape (Sec- 
tion AA) which seals and fits a differential x to also fit, in 
a stretched state, a corner differential y as shown in Sec- 
tion BB. 

[0030] The channel seal 20 is preferably formed from 
an extruded profile containing three different polymers, 
coming together into one profile. In one embodiment of 
the invention, a semi-rigid TPE material forms the struc- 
tural shape of the profile; a flexible TPE is colored to 
match the automobile's interior color scheme, and finally 
an elastic TPE is extruded for the elastic joint and grip- 
ping extensions. To this TPE profile an EPDM rubber 
extrusion sealing insert is snapped into the glass run 
channel. This rubber extrusion can either have slip coat- 
ing or flocking on the surfaces that come into contact 
with the glass. The soft TPE seals the static sealing ar- 
ea, while the EPDM rubber seals the dynamic area.. 
[0031] In one embodiment of the invention, the semi- 
rigid TPE forms the generally U-shaped frame compris- 
ing the legs 34, 36 and 52, and rigid strip 42 of base 40. 
An elastic TPE forms the elastic joint strip 44 and pro- 
jections 46, 48 and 58. A second flexible strip forms the 
projection 50 and interior facing surface 51 of the chan- 
nel seal. The interior facing surface 51 can be colored 
to match the interior of the vehicle. 
[0032] The resilient sealing insert 30 is mechanically 
attached within the window run channel by two anchor- 
ing lobes 70, 72 that engage the locking extensions 56, 
54 to secure the sealing insert in the window run channel 
38 of the channel seal 20. 

[0033] The insert 30, which is preferably but not nec- 
essarily manufactured in an open, relatively flat config- 
uration, is bent at its corners and inserted into the glass 
run channel of the carrier. To aid fitting of the insert it 
can have multiple slits across its length or it can be 
punched out at the corners. 

[0034] The plastic portions of the carrier can be 
formed from a number of different plastic materials, for 
example, thermoplastics and thermoplastic elastomers 
(TPEs). Depending on their hardness TPEs are some- 
times categorized as thermoplastics and sometimes as 



elastomers. For the purpose of this invention no such 
distinction will be made and hard and soft grades of plas- 
tic will all be referred to as TPEs. 
[0035] TPEs are commercially available in several dif- 
5 ferent brands and types. Each type can be obtained in 
different grades having different properties such as, 
hardness, tensile strength, compression, elongation, 
thermal stability and colorability. Selection of the appro- 
priate TPE for a particular application depends on a suit- 
to able combination of such properties. 

[0036] Types of TPEs which are particularly useful for 
the channel seal of the invention are the styrenic block 
copolymers, rubber-polyolefin blends, elastomeric al- 
loys, thermoplastic alloys, thermoplastic elastomeric al- 
ls loys, thermoplastic ionomers, thermoplastic poly- 
urethanes, polyvinyl chlorides and blends thereof. 
[0037] Styrenic block copolymers are commercially 
available in many types (and grades within types), for 
example, Kraton® from Shell Chemical Co. is based on 
20 block copolymers of styrene with a diene or an olefin 
pair, ethylene-butylene. The diene can be isoprene or 
butadiene. 

[0038] The rubber-polyolefin blends (or thermoplastic 
polyolefins (TPOs)) are blends of various polyolefins 
25 with ethylene-propylene rubber (EPR) or ethylene-pro- 
pylene-diene-monomer (EPDM). Suitable polyolefins 
include polypropylene and various types of polyethyl- 
ene. Copolymers of propylene and ethylene and blends 
of TPOs can also be used. TPOs are also useful as mod- 
30 jfjers of other TPEs. 

[0039] Alloying is an interactive combination of two or 
more materials to give a material having better proper- 
ties than those of the corresponding blend. Thermoplas- 
tic alloys are available with properties enabling them to 
35 be painted. Thermoplastic elastomeric alloys and elas- 
tomeric alloys (EAs) are composed of synergistic mix- 
tures of two or more polymers that have been treated to 
give them properties different from simple blends of the 
major constituents. The two types of elastomeric alloys 
40 are melt processible rubbers (MPRs) and thermoplastic 
vulcanizates (TPVs). 

[0040] EA-MPRs are a category of TPEs made of a 
highly plasticized, single phase combination of a chlo- 
rinated polyolefin, an ethylene-vinyl acetate copolymer 
45 and an acrylic ester mixture in which the rubber phase 
is highly crosslinked, for example, Alcryn®from E. I. du 
Pont Nemours, Inc. EA-TPVs are made of a rubber/plas- 
tic polymer mixture in which the rubber phase is fully 
crosslinked. 

50 [0041] The plastic phase of a TPV is commonly a poly- 
olefin (especially polypropylene), and the rubber phase 
is often an ethylene-propylene elastomer. A particularly 
useful TPV, suitable for windows seals, is formed from 
polypropylene and EPDM rubber and is commercially 

55 available in several grades as Santoprene® from Mon- 
santo Chemical Co. 

[0042] Thermoplastic polyurethanes (TP Us) are 
formed by copofymerization of diisocyanates with long- 
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chain diols and short-chain diols. TPUs are available 
commercially in a number of types and grades, for ex- 
ample, Texin® from Mobay Corporation, Estane® from 
B.R Goodrich Co., Pellethane® from Dow Chemical 
Corp. and Q-Thane® from KJ. Quinn and Co., Inc. 
[0043] Polyvinyl chloride (PVC) based TPEs are also 
suitable for window seals and are available in different 
grades and blends with other TPEs and rubbers. P-Val- 
loy is one such material available from GBIE (Gerry Ba- 
reich Import Export Inc.) of Canada. 
[0044] Thermoplastic ionomers are polymers contain- 
ing interchain ionic bonding which affords tough, dura- 
ble, transparent thermoplastics, for example, Surlyn ® 
from E. I. du Pont de Nemours, Inc. 
[0045] The substantially rigid plastic portion of the 
channel seal is preferably formed from a rigid or semi- 
rigid TPE. A rigid TPE, for example a polypropylene, 
preferably has a hardness in the range of 30 to 85 du- 
rometers, preferably 70 durometers, according to the 
Shore D scale. A semi-rigid TPE, for example Kraton®, 
has a hardness between 40 to 90 durometers preferably 
70 durometers according to the Shore A scale. 
[0046] The soft plastic portions of the channel seal are 
formed from a softer more resilient TPE, for example 
Santoprene®, having a hardness in the range of 40 to 
90 durometers, preferably 70 durometers according to 
the Shore A scale. The elastic joint strip is preferably 
formed from a TPE having a hardness in the range of 
40 to 90 durometers, preferably 70 durometers accord- 
ing to the Shore A scale. 

[0047] Such hard and soft TPEs are readily proc- 
essed and fabricated, for example, by extrusion or mold- 
ing and are particularly amenable to coextrusion and si- 
multaneous molding of two or more TPEs of different 
durometer values. The TPEs are readily colored to 
match the vehicle either by incorporating pigment or by 
painting. Directly paintable TPE's have a high surface 
energy material blended into the base polymer to accept 
water based paints without any pretreatment. Various 
hardnesses of this material are available from Ferro 
Corporation. 

[0048] The hard TPEs can be made with a high gloss 
finish, for example a Class A finish or a gloss of at least 
60 numerical value when measured at a 60° angle with 
a gloss meter is readily obtained which is substantially 
higher than can be obtained with an EPDM rubber seal. 
This TPE needs to meet the exterior weathering cycle 
per SAE J1960 with minimum change in color or gloss. 
[0049] The resilient insert can be formed from a rub- 
ber, for example, natural rubber, styrene-butadiene rub- 
ber (SBR), ethylene-propylene rubber (EPR) or ethyl- 
ene-propylene-diene-monomer (EPDM) rubber. EPDM 
is preferred and exhibits good compression set, durabil- 
ity and resistance to weathering. 
[0050] In another aspect of the invention there is pro- 
vided a method for forming a door and window channel 
seal of the invention in which the thermoplastic elas- 
tomer channel seal, for example as described in Figure 



1 , is obtained by coextruding the thermoplastic elastom- 
ers of different durometer values to form a substantially 
rigid, channel seal in a one-piece generally U-shaped 
configuration. The extrusion temperature is generally 

5 between about 150° to 250° C, preferably about 200° 
C. In some applications the extrusion is further subject- 
ed to heat forming to conform to the shape of the vehicle 
body. The heat forming step can stretch the Elastic joint 
more in the corner of the seal than in the remainder of 

10 the seal. 

[0051] The first post extrusion operation isformingthe 
arches on the end of the extrusion. These curves will 
match the curvatures of the doors and glass. The arches 
are bent on each end of the part, allowing a precise fit 
15 with the pillars of the door. After the arches are formed, 
the corners are formed. After the TPE extrusion is 
formed to fit the door, the EPDM extrusion is snapped 
into the channel. A segmented strip across the base of 
the rubber extrusion, allows the extrusion to fit into the 
corners while maintaining wrinkle free sealing lips. 
[0052] Installation of the TPE system is easy. The 
semi-rigid nature of this product allows for rough treat- 
ment. The product can be deformed and will snap back 
into position. When the window is rolled up the geomet- 
ric design of the profile along with the special TPE ma- 
terial allows for closing action. When the window is 
rolled up, the elastic joint which is strategically located 
on the profile is responsible for the winking action when 
the window comes into contact with the seal. The wink- 
ing action also occurs in the corner areas, making the 
seal close tightly on the glass. 

[0053] The insert member is formed by extruding an 
elastomer, preferably an EPDM rubber, in a generally 
flat configuration and curing said extrusion. In a pre- 
ferred embodiment of the invention the flat extrusion is 
then provided with a sliding surface, for example, by 
flocking. The extruded insert is then folded into the U- 
shaped channel seal to mechanically secure them to- 
gether, for example, by interlocking the projections of 
the insert with the extensions of the channel seal. 
[0054] In another aspect of the invention the thermo- 
plastic elastomer channel seal, for example as de- 
scribed in Figure 1 , is obtained by thermally molding the 
thermoplastic elastomers of different durometer values 
to form a substantially rigid, thermoplastic channel seal 
a one-piece generally U-shaped configuration. The 
molding temperature is generally between about 150° 
to 250° C, preferably about 200° C. 
[0055] This invention thus provides a combination 
door and window channel seal which is easily formed 
from substantially rigid and soft TPE's. The elastic joint 
allows the legs of the channel seal to pivot and form a 
tight seal with the window glass. 

[0056] The TPE system with the rubber insert offers 
the following advantages: a 40% to 50% weight reduc- 
tion per door; interior color matching; a wide variety in 
Class A surfaces on exterior surfaces from flat black to 
high gloss black; exterior color matching is possible. The 
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towards and into firm engagement with the window 
(24) by the second leg (52) of the generally L- 
shaped part when a leading edge of the window (24) 
pushes the first leg (42) towards the confronting sur- 
5 face (22), causing the first leg (42) to pivot towards 

the confronting surface (22) and the second leg (52) 
to pivot about the pivot element (58) toward the slid- 
ing window (24). 

10 2. A combination seal as claimed in claim 1 , in which 
the generally L-shaped part (42 and 52) is substan- 
tially rigid. 

3. A combination seal as claimed in claim 1 or 2, in 
15 which the U-shaped attaching part comprises grip- 
ping projections (46,48) formed on the inner sides 
of the U-shaped attaching part (26). 

4. A combination seal as claimed in claim 1 , 2 or 3 in 
20 which the sealing assembly is a flexible window 

channel insert (30). 

5. A combination seal as claimed in any one of claims 
1-4, in which the attaching part (26) comprises a 

25 thermoplastic elastomer. 

6. A combination seal as claimed in claim 5, in which 
the thermoplastic elastomer is selected from styren- 
ic block copolymers, rubber-polyolefin blends, elas- 

30 tomeric alloys, thermoplastic alloys, thermoplastic 
elastomeric alloys, thermoplastic ionomers, ther- 
moplastic polyurethane's, polyvinyl chloride and 
blends thereof. 

35 7. a combination seal as claimed in claim 5 or 6 and 
further comprising at least two thermoplastic elas- 
tomers of different durometer values. 

8. A combination seal as claimed in claim 7, in which 
^0 the elastic joint (44) has a durometer value which is 
softer than a durometer value of the attaching part 
(26) and the generally L-shaped part (42 and 52). 



TPE is environmentally friendly and can be recycled. 
The soft TPE seals the static sealing area, while the EP- 
DM rubber seals the dynamic area. 
[0057] The channel seal of the present invention has 
other advantages. The channel seal formed from sub- 
stantially rigid thermoplastic material does not require a 
wire carrier, a stamped metal carrier or a solid metal sup- 
port and can be provided with a finish gloss as high as 
60 compared to rubber which is usually limited to a 20 
gloss or less. The assembly requires less labor and cap- 
ital expenditures not only to produce, but to install. The 
completed assembly is lighter than the all-rubber as- 
semblies used in the past. Overall, the seal of this in- 
vention is more versatile, more attractive, and easier to 
maintain than known seals. 

[0058] While the invention has been described in con- 
nection with a presently preferred embodiment thereof, 
those skilled in the art will recognize that many modifi- 
cations and changes may be made therein without de- 
parting from the scope of the invention, which accord- 
ingly is defined solely by the appended claims. 
[0059] For example, specifically, referring to Figure 1 , 
the joint strip or region 44, which in a preferred embod- 
iment is made from a softer thermoplastic elastomer 
than the remainder of the seal, can also be made from 
the same material as the rest of the seal, with the nec- 
essary flexibility being provided by making the region 44 
thinner, as is shown in the drawings. 



Claims 

1 . A combination door and window channel seal for a 
sliding window (24) that moves toward and away 
from a confronting surface (22) comprising: 

a generally U-shaped attaching part (26) hav- 
ing outer and inner legs (34,36) and a base end 
for attaching the sealing assembly (20) to a 
door flange (28) adjacent the confronting sur- 
face (22); 

a generally L-shaped part (42 and 52) having a 
first leg (42) and a second leg (52), said gener- 
ally L-shaped part (42 and 52) and attaching 
part defining a generally inverted U-shaped 
window channel (38); 

a sealing assembly for engaging the sliding 
window (24), the sealing assembly being 
bounded by the generally L-shaped part (42 
and 52) and the attaching part (26); and 
an element (58) on the generally L-shaped part 
(42 and 52) which is proximate to the juncture 
of the first and second legs (42 and 52); 

characterised in that an elastic joint (44) at- 
taches the generally L-shaped part (42 and 52) to 
the attaching part (26); that the element (58) acts 
as a pivot element and in that the seal is moveable 



9. A combination seal as claimed in claim 7 or 8, com- 
prising a coextruded integral unit. 

10. A combination seal as claimed in claim 5, compris- 
ing a moulded integral unit. 

so 11. A combination seal as claimed in any one of the pre- 
ceding claims, in which the elastic joint (44) has an 
intermediate portion thinner than the first teg (42) of 
the generally L-shaped part (42 and 52). 

55 1 2. A combination seal according to any one of the pre- 
ceding claims in which the elastic joint (44) has an 
intermediate portion thinner than the attaching part 
(26). 
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1 3. A combination seal as claimed in claim 4 or any one 
of claims 5-1 2 when dependent on claim 4, in which 
the flexible window channel insert (30) comprises a 
base (60) and first and second legs (62 and 64), and 
first and second anchoring lobes (70 and 72) for se- 5 
curing the insert (30) between the generally L- 
shaped part (42 and 52) and the attaching part (26). 

14. A combination seal as claimed in claim 13, wherein 

the generally L-shaped part (42 and 52) and the at- 10 
taching part (26) having locking extensions (56 and 
54) for securing the flexible window channel insert 
(30). 

1 5. A combination seal as claimed in any one of claims is 
1-6, in which the generally L-shaped part (42 and 
52) and the attaching part (26) are formed from a 
first material and the elastic joint (44) is formed from 

a second material, the first and second materials 
having different durometer values. 20 

16. A combination seal as claimed in any one of claims 
1 -1 5, in which the attaching part (26) is substantially 
rigid. 

25 

17. A method for forming a combination door and win- 
dow channel seal (20) comprising: 

coext aiding thermoplastic elastomers of at 
least two different durometer values to form a 30 
door and window channel seal (20) in a one- 
piece, substantially rigid, generally U-shaped 
configuration so that a corner of a window chan- 
nel section of the seal (20) has an elastic strip 
(44) of increased flexibility disposed between 35 
substantially rigid strips (40,36); and 
heat forming the elastic strip (44) to fit a corner 
differential of adoor and window frame (22,28). 

18. The method of claim 17, wherein the heat forming *o 
step further comprises stretching the elastic strip 
(44) more in the corner of the seal (20) than in the 
remainder of the seal (20). 

19. A method for forming a combination door and win- 45 
dow channel seal (20) comprising: 

moulding thermoplastic elastomers of at least 
two different durometer values to form a door 
and window channel seal (20) in a one-piece, so 
substantially rigid, generally U-shaped config- 
uration so that a corner of a window channel 
section of the seal (20) has an elastic strip (44) 
of increased flexibility disposed between sub- 
stantially rigid strips (40,36); and 55 
heat forming the elastic strip (44) to fit a corner 
differential of a door and window frame. 



20. The method of claim 19, wherein the heat forming 
step further comprises stretching the elastic strip 
(44) more in the comer of the seal (20) than in the 
remainder of the seal (20). 



Patentansp ruche 

1 . Tur- und Fensterkanalkombinationsdichtung fur ein 
gleitendes Fenster (24), das sich zu einer gegen- 
uberiiegenden Oberflache (22) und von derselben 
weg bewegt, die aufweist: 

einen allgemein U-formigen Befestigungsteil 
(26) mit auBeren und inneren Schenkeln (34, 
36) und einem Grundteilende zum Befestigen 
der Dichtungsanordnung (20) an einem 
Turflansch (28) in der Nahe der gegenuberlie- 
genden Oberflache (22); 

einen allgemein L-formigen Teil (42 und 52), 
der einen ersten Schenkel (42) und einen zwei- 
ten Schenkel (52) aufweist, wobei der allge- 
mein L-formige Teil (42 und 52) und der Befe- 
stigungsteil einen allgemein umgekehrten U- 
formigen Fensterkanal (38) bilden; 

eine Dichtungsanordnung zum Eingriff mit dem 
gleitenden Fenster (24), wobei die Dichtungs- 
anordnung durch den allgemein L-formigen Teil 
(42 und 52) und den Befestigungsteil (26) ein- 
gegrenzt ist; und 

ein Element (58) auf dem allgemein L-formigen 
Teil (42 und 52), das nahe bei der Verbindungs- 
stelle der ersten und zweiten Schenkel (42 und 
52) angeordnet ist; 

dadurch gekennzeichnet, daB eine elastische 
Verbindung (44) den allgemein L-formigen (42 und 
52) am Befestigungsteil (26) befestigt; daB das Ele- 
ment (58) als ein Schwenkstellenelement wirkt und 
daB die Dichtung zu dem Glasfenster (24) und in 
festen Eingriff mit demselben durch den zweiten 
Schenkel (52) des allgemein L-formigen Teils be- 
wegbar ist, wenn die fuhrende Kante des Fensters 
(24) den ersten Schenkel (42) zur gegenuberlie- 
genden Oberflache (22) druckt, was bewirkt, daB 
dererste Schenkel (42) zu der gegenuberliegenden 
Oberflache (22) schwenkt und der zweite Schenkel 
(52) um das Schwenkstellenelement (58) zum glei- 
tenden Fenster (24) schwenkt. 

2. Kombinationsdichtung nach Anspruch 1, bei der 
der allgemein L-formige Teil (42 und 52) im wesent- 
lichen starr ist. 

3. Kombinationsdichtung nach Anspruch 1 oder 2, bei 
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der der U-formige Befestigungsteil Greifvorsprunge 
(46, 48) aufweist, die auf den Innenseiten des U- 
formigen Befestigungsteils (26) ausgebildet sind. 

4. Kombinationsdichtung nach Anspruch 1 , 2 oder 3, 
bei der die Dichtungsanordnung ein flexibler Fen- 
sterkanaleinsatz (30) ist 

5. Kombinationsdichtung nach einem der Anspruche 
1 bis 4, bei der der Befestigungsteil (26) ein ther- 
moplastisches Elastomer aufweist. 

6. Kombinationsdichtung nach Anspruch 5, bei der 
das thermoplastische Elastomer aus Styrol-Block- 
Kopolymeren, Gummi-Polyolefin-Mischungen, ela- 
stomeren Legierungen, thermoplastischen Legie- 
rungen, thermoplastischen elastomeren Legierun- 
gen, thermoplastischen lonomeren, thermoplasti- 
schen Polyurethanen, Polyvinylchlorid und Mi- 
schungen derselben ausgewahlt ist. 

7. Kombinationsdichtung nach Anspruch 5 oder6, und 
die weiter wenigstens zwei thermoplastische Ela- 
stomere von unterschiedlichen Hartegraden auf- 
weist. 

8. Kombinationsdichtung nach Anspruch 7, bei der die 
elastische Verbindung (44) einen Hartewert hat, der 
weicher als der Hartewert des Befestigungsteils 
(26) und des allgemein L-fdrmigen Teils (42 und 
52). 



14. Kombinationsdichtung nach Anspruch 13, bei der 
der allgemein L-formige Teil (42 und 52) und der Be- 
festigungsteil (26) Verriegelungsvorsprunge (56 
und 54) zum sicheren Befestigen des flexiblen Fen- 

5 sterkanaleinsatzes (30) aufweisen. 

15. Kombinationsdichtung nach einem der Anspruche 
1 bis 6, bei der der allgemein L-formige Teil (42 und 
52) und der Befestigungsteil (26) aus einem ersten 

10 Material gebildet sind und die elastische Verbin- 
dung (44) aus einem zweiten Material gebildet ist, 
wobei die ersten und zweiten Materialien unter- 
schiedliche Hartewerte haben. 

15 16. Kombinationsdichtung nach einem der Anspruche 
1 bis 15, bei der der Befestigungsteil (26) im we- 
sentlichen starr ist. 

17. Verfahren zum Bilden einerTur- und Fensterkanal- 
20 kombinationsdichtung (20), das aufweist: 

thermoplastische Elastomere von wenigstens 
zwei unterschiedlichen Hartewerten miteinan- 
der zu extrudieren, um eine Tur- und Fenster- 

25 kanaldichtung (20) mit einem einstuckigen im 

wesentlichen starren allgemein U-formigen 
Aufbau zu erhalten, so daB eine Ecke des Fen- 
sterkanalabschnitts der Dichtung (20) eine ela- 
stische Leiste (44) mit erhohter Elastizitat auf- 

30 weist, die zwischen im wesentlichen starren 

Leisten (40, 36) angeordnet ist; und 



9. Kombinationsdichtung nach Anspruch 7 oder 8, die 
eine koextrudierte integrale Einheit aufweist. 

10. Kombinationsdichtung nach Anspruch 5, die eine 
geformte integrale Einheit aufweist. 

11. Kombinationsdichtung nach einem der vorange- 
henden Anspruche, bei der die elastische Verbin- 
dung (44) einen Zwischenbereich hat, der dunner 
ist als der erste Schenkel (42) des allgemein L-for- 
migen Teils (42 und 52). 

12. Kombinationsdichtung nach einem der vorange- 
henden Anspruche, bei der die elastische Verbin- 
dung (44) einen Zwischenbereich hat, der dunner 
als der Befestigungsteil (26). 

13. Kombinationsdichtung nach Anspruch 4 oder ei- 
nem der Anspruche 5 bis 12, wenn diese abhangig 
sind von Anspruch 4, bei der der flexible Fenster- 
kanaleinsatz (30) einen Grundteil (60) und erste 
und zweite Schenkel (62 und 64) und erste und 
zweite Verankerungsvorsprunge (70 und 72) zum 
sicheren Befestigen des Einsatzes (30) zwischen 
dem L-formigen Teil (42 und 52) und dem Befesti- 
gungsteil (26) aufweist. 



die elastische Leiste (44) einer Warmebehand- 
lung zu unterziehen, um an eine Eckendiffe- 
35 renz eines Tur- und Fensterrahmens (22, 28) 

anzupassen. 

18. Verfahren nach Anspruch 17, bei dem der Warme- 
formungsschritt weiter aufweist, die elastische Lei- 

40 ste (44) mehr in der Ecke der Dichtung (20) als im 
Rest der Dichtung (20) zu dehnen. 

19. Verfahren zum Bilden einerTur- und Fensterkanal- 
kombinationsdichtung (20), das aufweist: 

45 

thermoplastische Elastomere von wenigstens 
zwei unterschiedlichen Hartewerten miteinan- 
derzu formen, um eine Tur- und Fensterkanal- 
dichtung (20) mit einem einstuckigen im we- 

50 sentlichen starren allgemein U-formigen Auf- 

bau zu erhalten, so daB eine Ecke des Fenster- 
kanalabschnitts der Dichtung (20) eine elasti- 
sche Leiste (44) mit erhohter Elastizitat auf- 
weist, die zwischen im wesentlichen starren 

55 Leisten (40, 36) angeordnet ist; und 

die elastische Leiste (44) einer Warmebehand- 
lung zu unterziehen, um sie an eine Eckendif- 
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ferenz einesTur- und Fensterrahmens (22, 28) 
anzupassen. 

20. Verfahren nach Anspruch 19, bei dem der Warme- 
formungsschritt weiter aufweist, die elastische Lei- 
ste (44) mehr in der Ecke der Dichtung (20) als im 
Rest der Dichtung (20) zu dehnen. 



Revendications 

1 . Joint d'etancheite de canal de porte et fenetre com- 
bine pour une fenetre coulissante (24) qui se rap- 
proche et s'ecarte d'une surface antagoniste (22) 
comprenant : 

une partie de fixation (26) ayant une forme glo- 
bale en U possedant des branches exterieure 
et interieure (34, 36) et une extremite de base 
pour fixer I'ensemble d'etancheite (20) a une 
bride de portiere (28) au voisinage de la surface 
antagoniste (22) ; 

une partie ayant une forme globale en L (42 et 
52) possedant une premiere branche (42) et 
une seconde branche (52), ladite partie globa- 
lement en L (42 et 52) et ladite partie de fixation 
definissant un canal de fenetre en forme de U 
retoume (38) ; 

un ensemble d'etancheite qui vient s'appliquer 
contre la fenetre coulissante (24), I'ensemble 
d'etancheite etant delimite par la partie globa- 
lement en L (42 et 52) et la partie de fixation 
(26) ; et 

un element (58) situ6 sur la partie globalement 
en L (42 et 52), qui est situee a proximite de la 
jonction entre les premiere et seconde bran- 
ches (42 et 52); 

caracterise en ce qu'un joint elastique (44) 
fixe la partie globalement en L (42 et 52) a la partie 
de fixation (26), en ce que I'element (58) agit en 
tant qu'element formant pivot, et en ce que I'ele- 
ment d'etancheite est deplacable en direction de la 
fenetre (24) et de maniere a s'appliquer fermement 
contre cette demiere au moyen de la seconde bran- 
che (52) de la partie globalement en L, lorsqu'un 
bord avant de la fenetre (24) repousse la premiere 
branche (42) vers la surface antagoniste (22) en 
amenant la premiere branche (42) a pi voter vers la 
surface antagoniste (22) et la seconde branche (52) 
a pivoter autour de I'element formant pivot (58) en 
direction de ia fenetre coulissante (24). 

2. Joint d'etancheite combine selon la revendication 
1 , dans lequel la partie globalement en L (42 et 52) 
est essentiellement rigide. 

3. Joint d'etancheite combine selon la revendication 1 



ou 2, dans lequel la partie de fixation en forme de 
U comprend des parties saillantes d'accrochage 
(46, 48) formees sur les cotes interieurs de la partie 
de fixation en forme de U (26). 

5 

4. Joint d'etancheite combine selon la revendication 
1 , 2 ou 3, dans lequel le dispositif d'etancheite est 
un insert flexible de canal de fenetre (30). 

10 5. Joint d'etancheite combine selon I'une quelconque 
des revendications 1 a 4, dans lequel la partie de 
fixation (26) comprend un elastomere thermoplas- 
tique. 

15 6. Joint d'etancheite combine selon la revendication 
5, dans lequel I'elastomere thermoplastique est 
choisi parmi des copolymeres en bloc de styrene, 
des melanges caoutchouc-polyolefine, des alliages 
elastomeres, des alliages thermoplastiques, des al- 

20 liages elastomeres thermoplastiques, des ionome- 
res thermoplastiques, des polyurethanes thermo- 
plastiques, du chlorure de polyvinyle et des melan- 
ges de telles substances. 

25 7. Joint d'etancheite combine selon la revendication 5 
ou 6 et comprenant en outre au moins deux elasto- 
meres thermoplastiques ayant des valeurs de du- 
rete differentes. 

30 8. Joint d'etancheite combine selon la revendication 
7, dans lequel le joint elastique (44) possede une 
valeur de durete qui est inferieure a une valeur de 
durete de la partie de fixation (26) et de la partie 
globalement en L (42 et 52). 

35 

9. Joint d'etancheite combine selon la revendication 7 
ou 8, comprenant une unite monobloc coextrudee. 

10. Joint d'etancheite combine selon la revendication 
40 5, comprenant une unite monobloc moulee. 

11. Joint d'etancheite combine selon Tune quelconque 
des revendications precedentes, dans lequel le 
joint elastique (44) possede une partie intermediai- 

45 re plus mince que le premier bras (42) de la partie 
globalement en L (42 et 52). 

12. Joint d'etancheite combine selon I'une quelconque 
des revendications precedentes, dans lequel le 

50 joint elastique (44) possede une partie intermediai- 
re plus mince que la partie de fixation (26). 

13. Joint d'etancheite combine selon la revendication 4 
ou I'une quelconque des revendications 5 a 1 2, con- 

55 siderees comme dependantes de la revendication 
4, dans lequel I'insert souple de canal de fenetre 
(30) comprend une base (60) et des premiere et se- 
conde branches (62 et 64), et des premier et second 



9 



17 



EP 0 832 776 B1 



18 



lobes d'ancrage (70 et 72) pour fixer I'insert (30) en- 
tre la partie globalement en L (42 et 52) et la partie 
de fixation (26). 

14. Joint d'etancheite combine selon la revendication 
1 3, dans lequel la partie globalement en L (42 et 52) 
et la partie de fixation (26) component des prolon- 
gements de blocage (56 et 54) servant a fixer Nnsert 
flexible de canal de fenetre (30). 

15. Joint d'etancheit6 combine selon Tune quelconque 
des revendications 1 a 6, dans lequel la partie glo- 
balement en L (42 et 52) et la partie de fixation (26) 
sont formees en un premier materiau et le joint elas- 
tique (44) est forme d'un second materiau, les pre- 
mier et second materiaux ayant des valeurs de du- 
rete differentes. 



essentiellement rigides (40, 36) ; et 
thermoformer la bande elastique (44) de ma- 
nure qu'elle s'adapte a un angle differentiel 
d'un cadre de la porte et de la fenetre. 

5 

20. Procede selon la revendication 19, selon lequel 
I'etape de thermoformage comporte en outre I'eti- 
rage de la bande elastique (44) d'une maniere plus 
consequente au niveau de Tangle du joint d'etan- 
10 chette (20) que dans le reste du joint d'etancheite 
(20). 
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16. Joint d'etancheite combine selon Tune quelconque 
des revendications 1 a 15, dans lequel la partie de 20 
fixation (26) est essentiellement rigide. 

17. Procede pour former un canal de porte et fenetre 
combine (20) consistant a : 

25 

coextruder des elastomeres thermoplastiques 
possedant au moins deux valeurs de durete dif- 
ferentes pour former un joint d'etancheite de 
canal de porte et de fenetre (20) selon une con- 
figuration monobloc, essentiellement rigide et 30 
globalement en forme de U, de sorte qu'un coin 
d'une section de canal de fenetre du joint 
d'etancheite (20) comporte une bande elasti- 
que (44) possedant une souplesse accrue et 
disposee entre des bandes essentiellement ri- 35 
gides (40, 36) ; et 

thermoformer la bande elastique (44) de ma- 
niere a Padaptera un angle differentiel d'un ca- 
dre de porte et de fenetre (22, 28). 

40 

18. Procede selon la revendication 17, selon lequel 
I'etape de thermoformage consiste en outre a etirer 
la bande elastique (44) d'une maniere plus conse- 
quente au niveau du coin du joint d'etancheite (20) 
que dans le reste du joint d'etancheite (20). 

19. Procede pour former un joint d'etancheite de canal 
de porte et fenetre combine (20) consistant a : 

mouler des elastomeres thermoplastiques pos- 50 
sedant au moins deux valeurs de durete diffe- 
rentes pour former un joint d'etancheite de ca- 
nal de porte et fenetre (20) selon une configu- 
ration monobloc, sensiblement rigide et globa- 
lement en U de sorte qu'un coin d'une section 55 
de canal de fenetre du joint d'etancheite (20) 
possede une bande elastique (44) ayant une 
souplesse accrue, disposee entre des bandes 
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